
484 SCIENTIFIC AMERICAN May 10, 1919 

Free as Air 
Legislation Needed to Control Aerial Traffic 

By Our Washington Correspondent 

WE are in danger of losing our symbol of absolute 
freedom. Air is very shortly to be anything but 

free, and necessarily so, if the war-time development of 
aviation is to be followed by a corresponding progress in 
these days of peace, and the new art is to become a 
real integer in economic progress. 

Legislation must control aerial traffic. Any large 
number of air craft can no more be permitted to fly 
where they will than a fleet of automobiles be per
mitted to run at what speeds their owners please. 

No such restrictions regarding air craft should be 
permitted in this day and age. To prevent foolish 
restrictions legislation controling the nation's air-ways 
should be undertaken by the Federal government, 
that we may not have 48 sets of laws regarding air 
travel, according to 48 standards of ignorance and 
foolishness. 

If it seems that no legislation beyond that affecting 
landing be required, let us consider aviation in its 
international aspects. Is a machine foreign when 
manufactured abroad but driven by an American pilot? 
Is an American machine American if driven by a foreign 
pilc,t? How far up does a national boundary extend? 
Can one fly from the United States into Canada or vice 
versa at one's pleasure? If permitted to fly across the 
international boundary provided one does not land out 
of one's country, what regulations affect a forced landing? 
How insure recognition of machines? If I fly over your 
property and drop a wrench through the roof of your 
house decapitating the cat, what recourse have you, 
and how will you know which of the various planes flying 
overhead to accuse? How high do you want me to fly 
when I pass over your house? How high do you own 
the atmosphere over your land? If you claim ownership 
according to the old English doctrine of usque ad coel11m, 
how do you determine I am violating your ownership 
when I am a mile up? What regulations do you want 
enforced regarding my fitness to be a pilot or the fitness 
of my machine to navigate the air? 

In France are two airplane lines carrying passengers. 

Both are operated by one company. Suppose you and 
I and several others all establish passenger-carrying 
airplane lines from New York to Washington. Who has 
the right of way? At what heights do we fly to avoid 
collision? Who maintains the aerial lighthouses which 
must send part-colored beams skyward? If the Federal 
government establishes aerial signal stations, it is fair 
that those who benefit should pay for them, which means 
licenses for aviators and machines. 

The Federal government inspects steam boats. No 
steam boat operates under the American flag but has a 
regular inspection of its boilers, engines and hulL It 
cannot be overloaded at the avaricious pleasure of its 
owner to the endangering of life or property. Obviously, 
similar control of goods and passenger-carrying aircraft 
must come into being. 

How far it must extend is a matter for the future. 
Private ownership of non-commercial planes may be 
left untouched, en the theory that no aviator will joy-ride 
aloft in an insecure plane. But a few wrecks would 
result in demand for both license and inspection. The 
autom0hile, if it refuses to go, damages no one. The 
aircraft which stops in mid flight may come down in 
any one's back yard and kill a few innocent uplookers. 
If caused by reckless taking up of craft not fit, some legal 
control must swiftly follow. This means inspection, 
a service, and money ... and one comes back to 
licensed control as the means of paying the bills. 

Where may an airplane land? If I land in Farmer 
Johnson's wheatfield he comes with a few hired men, 
carries my machine to the nearest grass field, asks me to 
supper and treats me as a distinguished visitor. I am 
a curiosity-an adventure-a reckless human doing 
something he has read of but never seen. But let me 
be followed by a few dozen other luckless aviators, all of 
whom select Farmer Johns'on's wheatfield for a landing 
place and his hospitality speedily wears thin. What right 
have I to tear up his landscape? What right has he to 
object. if I have to come down? My life is worth more 
than his wheat, yet his wheat represents laber and 

m0ney, which I have no right to take, even in necessity, 
without compensation. 

Shall airplanes land on public roads? The plane which 
can land without a long ground run is but around the 
corner of the future-Vedrines has landed on a roof and 
a hundred experimental stations are working on the. 
alterable wing-angle to apply an aerial brake. Yet if 
planes land on the public road, what becomes of the 
speeding autmobile which comes around the curve with 
no idea of any mechanical bird disputing its right of way? 

Some one answers" plenty of landing fields" and some 
one has a good head. At present the establishment of 
landing fields seems essential, if the plane is to take any 
great place in transportation. New York, Philadelphia 
and Washington all have areas on which airplanes may 
light. But unless the Federal government interests states,. 
counties and municipalities, landing control will remain 
vested in the individual locality and infinite damage 
be done a new development of transportation by the 
greed of some who can see only the immediate present. 

The passenger-carrying trade of the air probably lies 
in the dirigible rather than the plane. "Special delivery" 
of passengers in a great hurry will undoubtedly compete 
with the slower dirigible. But the dirigible offers many 
possibilities which the airplane doesn't know--larger 
cabins, cooked food, sleeping quarters for overnight 
journeys, stability, absence of vibration and unbearable 
noise as well as a gentle landing. 

How shall such vessels be marked for night travel'? 
What sort of lights shall they carry? At what heights 
must they pursue their course? Fill the air with planes 
as the streets are filled with cars and let dirigibles be as 
numerous in the atmospheric sea as liners in the Atlantic, 
and collisions aloft will become a vital matter. Some regu
lations must be enacted by some controlling force or aerial 
navigation will be at once dangerous and unpopular. 

Reverting to the question of damage to people or 
property on earth; if airplanes carry numbers on the 
underside of the wing, machines must fly low enough for 
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Shale Oil as a Business Proposition 
A Timely Word of Caution as to Processes, Costs and Profits 

By H. L. Wood 

I
N 1913 the United States Geological Survey began 

investigations, surveys and analyses of oil shales in 
Colorado, Utah, Wyoming and Nevada. Two com
prehensive bulletins have been issued, the latest one 
detailing the work of 1917. After this work had been 
carried to a definite stage, Secretary Lane suggested 
that certain areas of oil shales be withdrawn as naval 
reserve; and early in 1917 this was done. At the same 
time a general description was issued of the oil shales, 
their location, character, etc. 

This sudden publicity of course led to much interest in 
oil shales-interest that was kept alive by further 
government publications and by .statements from 
chemists and engineers. All through 1917 owners of 
patented land in the states mentioned were busy with 
the formation of companies and the negotiation of leases. 
Approximately 100 companies were organized in these 
states, and their stock put out as actively as the public 
would absorb it. Remarkable prophecies have been 
made, and generally accepted. It seems therefore in 
order to point out the exact basis of proved fact that 
lies behind these forecasts, and the exact degree to which 
realization seems probable. 

The key to the whole situation is the statement that 
from the oil shale deposits of Colorado and Utah 36 
billion barrels of crude oil can be distilled-more, by 
billions of barrels, than all the wells in the world can 
ever produce. If this is strictly and practically correct, 
its bearings are so obvious that they need hardly be 
pointed out. But as a ma.tter of fact, the statement 
quoted is just about as futile as is the computation of the 
total amount of oxygen or nitrogen in the atmosphere, 
as a basis for commercial action. 

It·is understood, when we say that two trillion tons of 
coal have been definitely located under the soil of the 
United States, that this figure has of itself no particular 
relation to the amount of cual available for our use. 
The latter item depends upon location, with reference 
both to overlying strata and to markets; it depends upon 

costs of mining, and upon methods now known or to be 
developed. Large deposits of high grade coal which 
today cannot be mined profitably or cannot profitably 
be transported to market, may yield to a process of 
tomorrow or may be put upon the commercial map by 
a change in the distribution of consumption or in the 
conditions surrounding use. 

So it is with the shale oiL If one could stand before 
Colorado's mighty cliffs, waving a magic wand or 
rubbing an Aladdin's lamp, and make their oil content 
instantaneously available at our manufacturing centers, 
in our homes and on our ships-then the figure 3 6  billion 
barrels would possess practical significance. Then it 
would be in order to look for vast and immediate profits 
from shale oil, and to regard this source as about to 
effect a revolution in our fuel supply. But with things 
as they are, we must face a great many adverse factors 
before we can make any just estimate of the position to' 
be occupied by shale oil, either in the im"lnediate or in 
the remote future. 

The first of these factors is that of oil content. Of 
more than 200 samples of shale secured in three states, 
the range was from 'one gallon to 90 gallons per ton. 
The majority of the samples ran from 15 to 35 gallons; 
the average was at most no more than 42 gallons, or one 
barrel, per ton of shale. 

The next factor has to do with plant size and plant 
production. A ton of raw shale must be handled for 
each barrel of oil produced. It seems reasonable to 
establish, as a unit, a plant capable of handling 1,000 
tons of shale per day; and with a present oil production, 
from wells, of 900,000 barrels per day, the smallest unit 
which we can consider for the shale industry as a whole 
is 100,000 barrels per day. For such production we 
shall need 100 of our 1,000-ton unit plants. 

If it be asked why we must start on any such scale as 
this, the answer is plain. It is true that there now 
exist 10 or a dozen plants of capacity from 16 to 150 
tons, in more or less continuous operation; but these are 

strictly experimental undertakings. A number of 
processes are in the way of being tried Ollt, more as 
a laboratory proposition than under actual working 
conditions. Any one of three or four of these will pro
duce results when the ordinary adjustments necessary 
to any new process have been made. It is in order to 
proceed on a small scale while making these adjustments; 
but after they have been made, the construction and 
operation of 50-ton, 100-ton, even 500-ton, commercial 
plants would merely delay the production of crude or 
refined shale oils indefinitely, producing no profits from 
which plants and operations might be expanded. The 
inventive period must run its course before capital can 
be enlisted; but when it has run its course, we must go 
into commercial operation on a commercial scale, and 
net on an experimental one. 

The very fact that the experimental period has not 
reached its close makes it impossible to give definite 
estimates of installation and operating costs; we do not 
even know what process will come out on top, and if we 
did, we do not know what refinements will be effected 
in its application to cut initial costs and expenses. 
This uncertainty is made very evident when we glance 
at su.ch estimates as have been put forward. 

.ciA New York industrial engineering firm insists that a 
profitable commercial plant will cost $2,500 per ton 
capacity. A Salt Lake chemist says he can put into 
shape f?r operation a plant, based on proved Scotch 
processes, for $1,000 per ton. A Denver chemical 
engineer who has got his experimental work fairly well 
along believes that he can install equipment, under his 
p'atents, for $300 per ton. 

When it comes to comparison of possible expenses 
against possible revenue, the divergence of opinion is 
even wider. For one thing, estimates of the products 
vary, not only in amount, but actually in character. 
There will of course be gasoline, kerosene, lubricating 
oil, paraffin wax and fuel oil, all from the crude oiL 
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Free as Air 
(Continued from page 484) 

such numbers to be recognized. Yet flying 
high is the greatest safeguard an aviator 
has. Apparently the solution of the 
problem is :1 prescribed course for airplanes 
between any two points, and yet this has 
difficulties, since wind and fog might 
easily make a plane fly out of its course. 
No law holds the individual responsible 
for those things he is compelled to do by 
act of nature. How shall responsibility 
be affixed to the operator of aircraft which 
loses some part of its mechanism when 
driven over a residence by a storm, said 
part of the mechanism doing damage 
below? 

In view of the hundreds of legal ques
tions here but outlined, some attempt at 
settlement should be made at once. It is 
not a m,atter for legislation without in
vestigation, yet such an investigation can 
hardly be made authoritatively by private 
organizations without governmental co· 
operation and sanction. 

The development of civilization has 
been essentially the development of trans
portation. The airplane and the dirigible 
and such other instruments of aerial 
navigation as the future may bring forth 
(the helicopter, for instance) will do more to 
annihilate distance and decrease the 
difference in time between town and town 
than train, automobile, public road and 
steamship together have done. 

Until the war forced it forward, 
country which gave birth to the airplane, 
was extremely backward in the develop
ment of aerial transportation. Today we 
have a great industry and thousands of 
fliers. These must result in a develop
ment of aviation worthy of America. 
But the legal aspects of the matter may 
kill it, as ignorance and inertia killed its 
development here prior to the war. It is 
very much "up to" all interested, to see 
to it that people are educated t.o the possi
bilities and the needs of legislation, and 
that the Federa.l government wait not too 
long in establishing an investigating com
mittee which shall report along the same 
lines as similar committees have investi
gated and reported in France and England 
and Italy. 

The economic future of the world may 
well depend upon the development of 
aviation. Are we going to be short
sighted enough to let our part in it like 
Topsy, "just grow" or will we take action 
in time, and see that our legal enactments 
and control be such as to further and not 
hinder the progress of that art-science 
which holds no little promise for the spread 
and increase of civilization? 

Shale Oil as a Business Proposition 
(Continued from page 484) 

There will be ammonia and potash from 
the residues. And there will be other items, 
but as to just what they will be, and 
how much of them will be recovered, no 
two authorities agree. Estimates of the 
aggregate value o f  all products run as high 
as $15, $20, in one case even $45, per ton 
of raw shale-and as low as $3 per ton. 
Cost estimates range anywhere from $1.25 
to $10 per ton. 

The shale industry has been demon· 
strated, as to process, values and profits, 
in Scotland these many years; but that 
doesn't prove anything about the United 
States. We do not yet know how our shale 
compares with Scotland's. We suspect 
that much of it is richer in oil; but it may 
be found leaner in other products that go 
to make up the profits. Then mining 
conditions are totally different in the two 
countries. The Scotch shale has to be 
brought up to the surface; ours has to 

. be blasted out of immense cliffs. On the I face of it, ours should be the cheaper 
process; yet one may well doubt that we 
shall be able materially to reduce the 
Scotch mining costs of 40 cents per ton; 
and after we get the shale out of its bed, 
our costs will be greater. 

All this goes to show two things. It 
goes to show that, in the first place, t.he 
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American oil shale industry is still in the 
experimental stage. Now there are a lot 
of American manufacturers who will 
testify that there is money to be made in 
the laboratory; but the men who make it 

to-Ocean Highway we found that our 
marks halted abruptly. It was too earlv 
for natives to be abroad, so, mindful of th'e 
usual small-town custom, we ventured to 
turn toJthe left and drive through the village 
along the main street. Finding no guide 
marks to be picked up when we got out 
of town, on the other side, however, we 
returned; and there was our original 
course, plain as day, to the right and across 
the railroad tracks. When we were there 
the first time a long freight train had been 
halted at just the right spot to hide the 
marker beyond. A marker close to the 
track on our side would have obviated the 
difficulty. 

I are the ones who finance the laboratory 
work, and not those who supply the raw 
materials. The turn of the latter comes 
only when the processes developed in the 
laboratory come into the general market 
for the use of everybody, either through 
license or expiration of patents. Nobody 
is going to get rich because he owns oil 
shale lands, until after the chemists and 
the engineers have finished their end of 
the contract-and to date they have 
hardly begun. 

The second Q. E. D. of the oil shale The Seagull Flies 
industry is that it is a big man's game. (Continued from page 1,89) 

There are no gushers here that bring in There is another very important member 
millions in a few weeks; and there are of this aerial ship's crew. The observer, 
no dry holes that eat up the money with- sitting in the little cockpit in the very nose 
out giving the investor a chance of return. of the plane, surrounded with all manner 
Shale oil is not a gamble, it is not a small of strange looking instruments, has quite 
prospector's game, it is not a game for the a few duties to attend. He is a radio 
man with a home-made plant working on operator and can send and receive radio 
a small scale. It is a big manufacturing messages to and from his station on shore. 
proposition, involving plentiful supply of He makes known his position from time to 
raw material, plant operation on a large time and reports anything sighted of an 
scale, and marketing problems. It is a interesting or suspicious nature. It is he 
business where, after the experimental who trains the bomb sight on the enemy 
preliminaries have been closed out, you submarine, the sight automatically indi
invest millions to get back a reasonable cating to the assistant pilot behind, the 
return, and a sure one. It is no game for proper moment to release his bombs. III 
the little fellow, and the only place where some cases he has a Lewis gun or a Davis 
the little fellow can get in on it is by buying non-recoil gun combined with a Lewis gun 
and holding shale lands until the big tracer mounted- on the scarf-ring around his 
fellow is ready to buy him out. cock-pit. This latter contrivance is very 

Another thing-shale oil is not going to ingenious. The bullets from the Lewis gun 
run the oil-well man out of business-at make splashes in the water about the target 
least, not in this generation. The quantity and indicate when the gun is pointed di
of oil shale exposed on the surface and rectly on the target for a direct hit. When 
easily accessible is practically inexhaustible. the Lewis gun bullets are hitting the target 
There is enough in the four states men- the Davis gun is discharged and a fair
tioned to provide all the raw shale that can sized sheil finishes the job. This combi
be treated for the next century. But take nation doubtless accounted for quite a few 
the most optimistic cost figures that have German subs. 
been presented, and stop to reflect that to The big factor of all aircraft is the motor. 
get.a shale-oil production equal to 0ne-ninth In the event of motor trouble the land flier 
the present output of the wells would call is always assured of a place to land_ He 
for a capital investment of $30,000,000; may land in a tree or in a plowed field, but 
while under the least favorable estimates, he usually comes out of it all right. His 
this production would necessitate the find- worries are over when his feet touch the 
ing of $250,000, 000. We shall not get the ground. The naval flier has another 
technical problems of shale distillation element to contend with, the sea. Even 
worked out, and we shall not get our if he does not crash on landing in a rough 
capitalists convinced of the practicability sea, the prospect of drifting about, pitching 
of the shale-oil business on any such scale and tossing for hours, perhaps days, is not 
as this, for many years. one to look forward to with any amount of 

The true status of the shale industry may pleasure. A flying boat on the water does 
be verified if we look carefully into the not make an object easily seen or dis
attitude of the B�reau of Mines. The tinguished, especially if a sea is running. 
impression seems to have got abroad that The chances of being picked up, if far at 
this Bureau is in a state of roaring optimism sea, are pretty slim. The chances were 
regarding the immediate prospects of the much better in the submarine zone abroad 
shale deposits as a millionaire factory. than in home waters. Submarine patrol was 
Nothing could be further from the truth. far more risky on the American coast then 
The Bureau has deliberately refrained from abroad for this very reason. The sub
issuing reports upon the various methods marine zone fairly swarmed with craft 
now known for recovering oil from shale, hunting for the Boche serpent. At home 
simply because so little is known in this the ships were few and far between. 
country on the subject. Moreover, the Many tales are told of long drifts in a 
Bureau, when it has had the opportunity wrecked plane before rescue came about. 
to advise investors contemplating en- It is nothing like drifting in an open boat. 
trance into this field, has always pointed The open boat is at least designed to with
out that the industry is in the experimental stand a sea, the flying boat hull is not. 
stage. Its one-eighth-inch planking does not hold 

On the other hand, the Bureau is properly together long, especially if subjected to a 
optimistic with regard to the ultimate bad landing. The water soon finds its 
future of the industry. It has, through way into the cock pit for the fliers to slosh 
one of its engineers, been lending technical around in until rescued. It is usually the 
assistance to the construction of small airfilled wings that keep the wreck afloat 
experimental plants at various points. It at all. 
has two engineers engaged in studying the These pages could be filled with tales of 
oil shale possibilities in this country, and naval pilots drifting helplessly at sea for 
two others who have recently examined hours and days until picked up by a steamer 
the Scotch industry in considerable detail. or submarine chaser. In many cases the 

The final word of the Bureau, is that pilots were obliged, on being picked up in 
the incipient boom in oil shale properties southern waters, to . take involuntary trips 
which is now under way in the West is one to the north, or vice versa. They would 
calculated not only to lead to considerable I be taken perhaps thousands of miles from 
direct loss, but equally, through under- their home station, not being able to get 
mining of public confidence, to serious ashore until the next point of embarkation 
delay in the progress of the industry. was touched by the boat. I remember 
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either side of the track. In riding into 
a Missouri town on the Pike's Peak Ocean-

one case in which so manv of these ocean 
trips were figured in by - the same pilot 
that a suspicion was raised on his station 
as to whether he did not take a keen en
joyment in these impromptu ocean voy-

© 1919 SCIENTIFIC AMERICAN, INC




